Meso-chloroheptamethine dyehaving thiopyran rings has been synthesized by an efficient procedure. Furthermore the reactive chloro-group at meso-position of the dye was substituted with thiadiazolethioether groups to giveseveral new heptame thinethiopyrylium dyes. These heptamethine thiopyrylium dyes having thiopy ranrings have longer ioether groups were shifted about 20 nm in the direction of longer wavelength than that of dye havingchlorosubstituent. These heptamethine thiopyrylium dyes having thiadiazolethioether groups have higher solubilities thar that of thiopyrylium dye havingchloro-substituent.
Introduction
Along with development of image processing technology, the system which convert electronically entered information signal to laser light output and image using photosensitive material has began to develop in various fields. In this system, materials possessing photosensitive ability in wavelength ofIR laser such as semiconductor and YAG laser need to have high solubility and highphotostability". 
Results and Discussion
The general preparation of dyes in this paper is represented in Scheme 1. Thiopyrylium salts are synthesized from corresponding pyrylium salts and this procedure is widely used2'6). 4-Methyl-2,6-diphenylthiopyrylium salt (perchlorate) is prepared by the reaction of 2,6-diphenylthiacyclohexan-4-one with methylmagnesium iodide and following dehydration-dehydrogenation7 '8) . In this paper, more convenient procedure for the preparation of thiopyrylium salt 2 was used via only one step reaction from easily obtainable diketone. 3-Methyl-1,5-diphenyl-1,5-pentandione (1) was prepared from acetophenone and acetaldehyde according to the literature9). 4-Methyl-2,6-diphenylthiopyrylium tetrafluoroborate (2) as one starting material for both end groups was prepared directly from 1,5-diketone 1 with thioacetic acid as sulfuration agent and boron trifluoride, and oxygen in air4'"). The thiopyrylium tetrafluoroborate 2 was confirmed by the identical Amax with that of corresponding perchlorate. N-[5 -Anilino -3-chloro -2 ,4-(propane -1,3-diyl) -2,4-pentadiene-1-ylidene] anilinium chloride (3) as another starting material for introduction of methine chain was obtained by the reaction of aniline with formylated cyclohexanone in the presence of hydrochloric acid via formylating reaction of cyclohexanone with Vilsmeier complex formed from phosphorus oxychloride and DMF5).
Thiopyrylium tetrafluoroborate 2 and anilinium chloride 3 (molar ratio=2 : 1) were reacted along with sodium acetate in acetic anhydride to give thiopyrylium dye 4.
Thiopyrylium dye 4 is commercially obtainable, but its preparation has not been reported. Thiopyrylium dyes 6a-d having thioether group were obtained by nucleophilic substitution of meso-carbon bonding Clgroup of thiopyrylium dye 4 with SH-group of thiadiazolethiols 5a-d in DMF and their column purification. Those dyes were identified by 1I-I-NMR, melting point , and absorption spectra. Identification from 1H-NMR spectra of thiopyrylium dyes 4 and 6a-c in chloroform was not clear because of their low solubility , and the signals of 1H-NMR in DMF gave broad peaks. It is thought that overlapping of the signals was caused by cation radical having a number of localized state in the conjugated system. Therefore, 111-NMR spectra of these dyes were measured in trifluoroacetic acid-d as solvent, in which they seem to give a dication form 11) . Fig. 1 shows the Vis-NIR spectra of the thiopyrylium dye 4 and the thiopyrylium dye 6a having thioether groups. Thiopyrylium dye 4 has excellent bathochromity in Vis-NIR spectrum as to Amax value ( 1050 nm, E 254000 ) exceeding 1,um. The thiopyrylium dye 6a having thioether groups gives A max (1078 nm , E 148000) shifted about 20 nm in the direction of longer 1080 nm ; e 153000, 136000) with that of 6a. Usually the effect on the A max shift of electron donating group at meso-carbon in alternate hydrocarbon non-star group is hypsochromic. Therefore this bathochromic shift is thought to be caused by the effect of distortion of C-C bond from the steric hindrance of bulky thiadiazole substituent, which has more influence on the absorbance than the effect of electron donative thioether group at meso-carbon.
The solubility of thiopyrylium dye 4 in cyclohexanone was 0.02 g/1 (20) and the solubilities of thiopyrylium dye 6a-c having thioether groups in cyclohexanone were 0.4 (6a), 1.0 (6b), 1.2 (6c) g/1 (20) . Thus these thiopyrylium dyes 6a-c having thioether groups have higher solubilities than thiopyrylium dye 4.
Conclusion
Meso-chloro heptamethine dye having thiopyran rings was synthesized by an efficient procedure and the substitution of the chloro group with thiadiazolethiols gave their corresponding thiopyrylium dyes having thiether group. These new thiopyrylium dyes have excellent bathochromicity in Vis-NIR spectra to A max exceeding 1,u m. These bathochromic shifts are thought to be caused from the steric hindrance of bulky thiadiazole substituent. Moreover these thiopyrylium dyes having thioether group have high solubilities and these properties showed these dyes can be expected to be excellent photosensitive material for IR laser.
